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FLARE INDEX

Kleczek (1952) first introduced the quantity "Q =i x t" to quantify the daily flare activity over
24 hours per day. He assumed that this relationship gives roughly the total energy emitted by
the flares. In this relation, "i" represents the intensity scale of importance and "t" the duration
(in minutes) of the flare. Some reviews of flare activity using Kleczek's method are given for
each day from 1936 to 1986 by Kleczek (1952), Knoska and Letfus (unpublished), Knoska
and Petrasek (1984), Atac (1987) and Atac and Ozguc (1986-1995). The daily flare index of
the 22. Solar Cycle was determined by using the final grouped solar flares which are
compiled by NGDC (National Geophysical Data Center). It is calculated for each flare using
the formula:

Q=(ixt)

where "i" is the importance coefficient of the flare as shown in Table 1, and "t" is the duration
of the flare in minutes.

Table 1
Importance i Importance i
SF,SN,SB 0.5 2B 25
1F,1N 1.0 3N,3F4F 3.0
1B 1.5 3B,4N 3.5
2F,2N 2.0 4B 4.0

To obtain final daily values, the daily sums of the index for the northern and southern
hemispheres and for the total surface are divided by the total time of observation of that day
calculated from Solar-Geophysical Data, Comprehensive Reports, Solar Flare tables.

The 1996-1998 flare index data are produced by: Dr. Tamer Atac and Dr. Atila Ozguc,
Bogazici University, Kandilli Observatory and Earthquake Research Institute, Cengelkoy-
81220 Istanbul, Turkey, e-mail: atac@boun.edu.tr and ozguc@boun.edu.tr,

fax: 90-216-3321711 phone: 90-216-3080514

REFERENCES

Atac, T.: 1987, Astrophys. Space Sci. 135, 201.

Kleczek, J.: 1952, Publ. Inst. Centr. Astron., No. 22, Prague.

Knoska, S. and Petrasek, J.: 1984, Contr. Astron. Obs. Skalnate Pleso 12, 165.

ACKNOWLEDGMENTS

The authors would like to thank to H.E.Coffey and E.H. Erwin, WDC-A for Solar-Terrestrial
Physics, NOAA E/GC2, Broadway 325, Boulder, CO, who made available the grouped flare
lists. A digital version of these data is available at www.ngdc.noaa.gov/stp. Click on Solar

and Upper Atmosphere, then on Get Data, and scroll down to Solar_Flares.




Solar Flare Index

30

20

10

-10

-20

-30

Monthly Mean Flare Index

Jan 1976 - Dec 1998

1976

1978

1980

1982

1984

1986
M North

1988 1990
B South (*-1)

1992

1994

1996

1998

osIN



Flare Index of Solar Activity 65
Northern Hemisphere 1996 Misc
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26 | 000 000 173 000 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00
27 {000 000 000 000 000 239 000 000 000 000 0.00 0.00
28 | 000 000 000 000 000 0.00 000 000 0.00 0.00 0.00 0.00
29 | 000 000 000 000 000 000 000 000 000 000 0.0 0.00
30 | 0.00 000 000 000 000 000 000 000 000 0.00 0.00
31 | 0.28 0.00 0.00 0.00 0.00 0.00 0.00
Mean | 0.18 0.04 0.08 006 000 023 000 0.18 0.00 0.00 0.03 0.02
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Misc Southern Hemisphere 1996
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan

Day | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.00 000 000 000 000 000 000 036 0.00 0.00 174
2 000 000 000 0.00 000 0.00 000 0.78 0.00 0.00 2.08
3 000 000 0.00 000 000 000 0.00 116 0.00 0.00 - 0.00
4 0.00 0.00 048 0.00 0.11 0.77 0.00 0.00
5 0.00 0.00 0.00

27 0.00 000 0.00 000 000 000 000 000 017 000 0.74 0.00
28 000 000 000 000 000 000 000 034 000 000 159 0.00
29 000 000 0.00 000 000 000 034 000 000 000 333 0.00
30 0.00 000 000 000 000 036 000 000 000 9.3 0.00
31 0.00 0.00 0.00 099 1.30 0.00 0.00
Mean | 0.01 000 0.14 068 025 004 104 029 003 000 1.05 0.68




Flare Index of Solar Activity

Full Disk 1996
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan

Day | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov  Dec
1 0.00 0.48 0.00 0.00 0.00 0.00 0.00 0.36 0.00 0.00 0.00 1.74
2 0.00 0.55 000 0.00 0.00 000 000 0.78 0.00 0.00 0.00 2.08
3 358 0.00 000 0.00 0.00 0.00 0.00 1.16 0.00 0.00 - 0.00
4 0.00 0.00 0.00 048 0.00 0.00 0.54 0.00 0.00 0.00
5 1.12 0.83 0.00 0.00 0.00

26 000 000 173 135 000 000 000 281 000 000 188 0.00
27 000 000 000 000 000 239 000 000 0.7 0.00 0.74 0.00
28 0.00 000 000 000 000 000 000 034 000 000 159 0.00
29 000 0.00 000 000 000 000 034 000 000 000 333 0.00
30 0.00 000 000 000 000 036 000 000 000 9.13 0.00
31 0.28 0.00 0.00 0.99 1.30 0.00 0.00
Mean| 018 004 022 073 025 026 1.04 047 003 0.00 1.07 0.73
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68 Flare Index of Solar Activity
Misc Northern Hemisphere 1997
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26 | 000 000 000 000 065 000 007 191 0.00 0.00 212 0.00
27 | 000 000 000 0.00 1228 0.00 067 000 0.00 0.15 553 027
28 | 000 000 000 000 000 111 000 046 0.00 0.00 14.05 0.00

29 | 042 000 000 000 031 126 364 000 042 1071 0.15
30 | 0.00 000 000 0.00 013 000 143 000 000 209 0.29
31 | 0.00 0.00 0.00 0.00 1.38 0.00 0.60

Mean | 0.01 013 0.02 0.02 098 008 022 069 096 030 223 0.82




Flare Index of Solar Activity
Southern Hemisphere 1997
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan
Apr  May Jul Aug Oct
390 0.00 0.00 0.00 0.00
3.06 0.00 0.00 0.00 0.29
0.00 0.18 033 054 0.00
0.00 0.00 0.00 0.00 0.00
061 0.00 0.00

0.00
0.00
0.00

22 | 0.00 0.00 000 000 000 666 000 030 0.66
23 [ 000 000 000 000 000 000 000 000 38 0.00 0.00 0.00
24 | 000 000 000 000 009 000 000 044 585 0.00 000 0.12
25 | 000 000 000 000 679 000 000 000 219 0.00 0.00 0.25
27 {043 000 074 000 063 000 000 019 0.00 0.11 0.00 1.59
28 {000 000 279 000 083 000 000 050 004 140 494 0.12
29 | 0.00 006 000 011 000 000 000 058 000 0.00 013
30 | 0.00 000 000 000 000 000 000 000 078 0.00 0.24
31 | 0.00 0.00 0.12 0.00 0.00 0.08 0.85
Mean | 005 018 012 070 031 045 006 0.07 137 0.09 233 0.19
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70 Flare Index of Solar Activity
Misc Full Disk 1997
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Day | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 000 000 000 390 000 371 000 000 108 156 060 876
2 0.00 000 158 042 279 055
3 0.00 054 319 055 17.11 481
4 0.00 000 086 0.00 2641 0.88
5 000 144 033 1131 0.00

28 0:00 0:00 279 000 083 111 000 09 004 140 18.98 0:12

29 | 042 006 0.00 011 031 126 3.64 0:58 042 1071 027
30 | 0.00 000 000 000 013 000 143 000 078 209 053
31 | 0.00 0.00 0.12 0.00 138 0.08 1.45

Mean | 0.06 030 014 072 129 023 028 076 233 039 456 0.99
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Northern Hemisphere 1998 Misc
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26 [ 069 000 110 000 080 150 000 000 088 023 158 735
27 | 000 000 000 000 503 724 068 127 239 0.00 121 3.05
28 [ 000 031 123 000 235 242 149 0.00 127 098 43.66 21.10

29 | 0.00 055 000 156 145 041 159 127 010 3.10 13.14
30 | 0.00 014 423 000 225 029 1275 963 0.00 266 6.04
31 | 0.00 0.00 0.17 1111 8.16 0.04 4.33

Mean | 0.22 0.11 033 036 199 147 147 463 3.81 0:91 6.01 3.79
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Misc Southern Hemisphere 1998
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Day | Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Nov  Dec
236 000 105 388 6.18 000 235 207 7.00 067 033 0.16
020 000 299 345 2534 027 014 171 138 034 8.14 0.00

000 000 172 502 640 201 878 045 054 000 0.71 0.00

1
2
3 000 000 644 405 819 038 147 014 6.70 0.00 0.00 0.00
4
5

26 | 177 099 1262 0.11 014 000 192 000 251 0.00 124 0.08
27 | 000 0.00 1692 2695 6.03 000 000 000 356 0.00 1487 0.23
28 | 000 013 040 165 011 010 059 026 034 000 000 146

29 | 043 000 5599 048 3.17 000 000 000 025 000 053
30 | 0.11 111 565 000 000 000 266 138 0.00 072 0.00
31 | 0.00 4.03 0.27 021 2.61 0.00 0.00

Mean | 074 114 360 487 323 094 158 097 131 110 134 198
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Day Apr  May Jul Aug Sep Oct Nov  Dec
1 3.88 14.83 392 240 1343 067 156 4.98
2 345 2859 116 171 236 043 839 342
3 4.05 9.83 154 014 930 050 485 236
4 502 9.85 919 164 069 098 1355 0.99
5 241 2272 1425 1.69

26 | 246 099 1372 011 094 150 192 000 339 023 282 744
27 | 000 0.00 1692 2695 1106 724 068 127 595 0.00 16.07 3.28
28 | 000 044 163 165 247 252 208 026 161 098 43.66 22.56

29 | 043 055 5599 205 462 041 159 127 035 310 13.67
30 | 0.11 125 9588 000 225 029 1541 1101 0.00 338 6.04
31 | 0.00 4.03 0.44 1132  10.77 0.04 4.33

Mean | 096 125 393 522 522 240 305 560 512 201 735 576
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Solar Flare Index

Flare Activity on the Sun
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